Abstract
I. INTRODUCTION
The establishment of equity markets in developing economies since 1990 was prompted by a desire to benefit from foreign portfolio investment and provide an attractive venue for companies seeking to raise funds for much needed industrial and development projects. However, extreme illiquidity and high risk premiums are major concerns for both potential investors and firms trying to source cheap capital diversify ownership through a domestic listing (Lesmond, 2005; Hearn et al., 2009 ). West African securities markets are a particularly interesting sub-region of Sub Saharan Africa. Nigeria has the highest number of listed firms in Africa, with the exception of the developed market in South Africa, and the regional bourse in Cote d'Ivoire is unique as it is the only fully integrated market for member states of the Francophone West African Monetary Union (UMEAO 1 ). There is also a clear division between West African states with a French civil code legal regime and those with institutions based on English common law (La Porta et al, 2008) , a situation that has caused some regional financial integration initiatives to falter given the considerable differences in accounting standards, regulation and commercial law. considerable influence on the development of the financial markets of Francophone West Africa, including the provision of technical, legal and commercial training programmes.
By its nature, liquidity is a difficult concept to define, largely because of its ability to transcend a number of transactional properties of markets including tightness, depth, resiliency (Lesmond, 2005) and information (O'Hara, 2003) . Empirically defined constructs to capture liquidity centre on direct trading costs, measured by the bid-ask spread (quoted or effective) and indirect trading costs, which are often represented by price impact measures. The lack of reliable and consistent bidask quotes in many emerging markets leads to market activity proxies to capture liquidity. However, there is little consensus regarding the applicability and efficacy of measures such as turnover and the recently developed price impact variable of Amihud (2002) (Lesmond, 2005) . Consequently, the first part of this study tests these two measures against the quoted bid-ask spread to estimate liquidity.
Regression provides evidence of the higher association between the Amihud (2002) measure and total trading costs, defined as bid-ask spread plus trading fees.
While the literature concerning the importance of liquidity has been prominent for over a decade research on liquidity risk and its applications is more recent. Pastor and Stambaugh (2003) find evidence that leveraged investors with solvency constraints require higher expected returns for holding assets that are difficult to sell when aggregate liquidity is low. Furthermore, stocks with a higher sensitivity to aggregate liquidity generate higher returns than low-sensitivity stocks, confirming that liquidity is an important state variable for asset pricing. The inability of the traditional CAPM and the three factor augmented CAPM of Fama and French (1993) to capture liquidity represents a serious caveat in asset pricing (Liu, 2006) . Liu (2006) and Daniel and Titman (1997) find evidence of the limited explanatory power of the Fama and French model. This is supported by Martinez et al (2005) who also find some support for the retaining the size factor. In addition, there are serious limitations of including the book-to-market variable particularly in the context of emerging markets as such data are inconsistent. Emerging stock markets are highly skewed with many dominated by a handful of large firms and the rest of the market populated with SMEs. Thus, a size factor should be retained within the pricing model to explain the cross section of returns. Therefore, the second part of the paper tests for these effects in the context of West Africa.
Three approaches are used to model aggregate total returns indices: a simple stochastic drift; the generalised autoregressive conditional heteroskedasticity (GARCH) model by Bollerslev (1987) ;
and the size-liquidity augmented CAPM developed in this paper. Following model specification, the one step-ahead forecast of mean and variance-covariance is used within an optimised portfolio framework to assess the potential costs and benefits of diversification for investors. There is a considerable literature that uses GARCH and related market models of GARCH-in-Mean (GARCH-M) models to capture time series effects within equity price series. This was then extended to include GARCH models to capture the dynamics of autoregressive means and volatility processes for valuation in stock options (Ritchken and Trevor, 1999) as well as a variety of applications to equity indices and stock price volatility (Engle, 2001 ). In addition, this literature has spawned related families of ARCH/GARCH type models such as Exponential GARCH (Nelson, 1991) . However, this paper models the conditional means of series through an autoregressive form augmented with simple generalised conditional heteroskedasticity techniques.
Modern portfolio theory indicates that investors should hold mean-variance efficient portfolios, which contrasts the ability to forecast means and covariances in terms of the consequent effects on optimal portfolio asset weights. Harvey (1994) compared the predicted mean and covariance matrix from a simple stochastic drift model, leading to an unconditional asset allocation strategy where managers have no information other than historic returns to predict future values to regression models that include a variety of world and local market variables as conditioning information. Furthermore Harvey (1994) explores the benefits to investors of diversification into emerging markets by the development of efficient frontiers. Chan et al (1999) assess the forecasting ability of a variety of models both in terms of variance tracking performance to a known benchmark and in relative portfolio weights in a minimum variance optimised portfolio setting. The focus is on individual industries within OECD markets, with a further paper that concentrates on market index level analysis Harvey (1995) .
This study finds evidence that the liquidity and size factors are significant in explaining cross section of returns and outperforms the traditional CAPM. Following Liu (2006) , the state nature of liquidity, and the view that liquidity risk better captures firm distress and associated solvency than the combination of size and book-to-market factors used in Fama and French, explains the improved performance of the size and liquidity augmented model used here. The success of this multifactor CAPM supports the continued use of the risk-return paradigm in asset valuation in emerging country financial markets. Furthermore, the paper contrasts the performance of portfolios that include markets with legal and regulatory regimes based on French civil or English common law, given both are found in West Africa.
The paper is structured as follows. Section 2 has three distinct parts: the first provides an overview of the institutional features of West Africa's markets; the second introduces the liquidity measures and their construction; and the third discusses the data. Section 3 outlines the three approaches to modelling the total returns series, the simple stochastic drift, GARCH, and the threefactor size and liquidity augmented CAPM. It also briefly describes the application of mean-variance optimisation techniques. Section 4 discusses the empirical results. The final section concludes and makes some comments on development policy that follows from the evidence presented in the paper.
II. WEST AFRICAN EQUITY MARKETS AND LIQUIDITY MEASUREMENT

West Africa's securities markets
The principal characteristics of these markets are summarised below (see Piesse and Hearn, 2005) for an extended discussion of African stock markets). Table 1 . Although the microstructure of the regional bourse has been designed to precipitate the maximum order flow possible in one of the poorest regions of the world, it offers institutional investors minimal opportunities for diversification. For example, Table 2 indicates that average annual order flow from Mali accounts for less than 2% of traded value on the regional bourse, which is highly illiquid. Further, this figure is overwhelmingly dominated by a single individual investor who accounts for over 90% of trading in this tiny retail investment community.
This adds further support to Lavelle (2001) who states that the BRVM acts to further concentrate wealth in the hands of local elites rather than act as a redistribution mechanism to enforce high governance standards by diversified ownership.
Tables 1 and 2
Ghana: The Ghana stock exchange was established in 1989 as part of the transition from socialist central planning under the guidance of the international financial institutions. Trading was originally three days per week but is now daily between 10-00 and 11-00am. This takes place on a trading floor and uses a simple form of continuous auction where bid and ask orders are written manually.
However, although the market is partially G30 compliant and information is disseminated through Bloomberg and Reuters, regulation is weak with trades and prices often being agreed informally and the market institutions merely announcing pre-agreed details (Akotey, 2008) . The market is highly concentrated with five stocks accounting for 79.08% of traded value and 67.15% of capitalization (see Table 1 ).
Information dissemination is by stock exchange website, Reuters and local business journals. (Zribi, 2008) .
Liquidity constructs
The 
In order to estimate the total trading transaction costs, the costs associated with a round trade are added to the quoted spread for each month. Brokerage and Exchange fees are calculated from the fee schedules in Appendix 1. When a percentage commission fee is not provided the maximum fixed cost is applied to the aggregate daily traded value data.
Turnover: Daily trading volume and shares outstanding were obtained from a combination of Bloomberg, Datastream, and the national stock exchanges. There is considerable variation in this measure on an intra-market basis, reflecting the substantial differences in both liquidity and turnover for many companies in these markets. Any turnover statistics that exceed 100% of the shares outstanding in any month are dropped. The shares-outstanding is determined at the start of the year and remains constant for the 12 months thereafter. The daily turnover measure is defined as:
where is the number of days in the month, M.
M D
Amihud (2002) outliers, a filter eliminates daily prices that are +/-50% of the prior day's price and that day's price as well as previous day's price are deleted from sample. Also, if zero volume occurs on day t, then that day is deleted from the average. Finally the measure is multiplied by one million as in Amihud (2002) to facilitate comparison. The Amihud measure is defined as:
Data: Sources
Daily stock closing, bid and ask prices, total number of shares outstanding, traded volumes, dividend per share in local currency and converted into sterling were from Datastream for London, Paris and
Morocco. These variables were from both Bloomberg and the national stock exchanges for Tunisia, Nigeria, Ghana and BRVM. These data were used to calculate the daily return variance, market capitalization, and the liquidity constructs. The total returns series for each stock were from
Datastream for London, Paris and Morocco and were constructed using Standard & Poors methods in assuming reinvestment of dividends and taking account of stock splits and rights issues. Exchange rate and UK -Gilt/Treasury yield data were from Datastream. The one-month UK-Gilt/Treasury Bill yield rate represents the risk free rate although this is adjusted to monthly equivalent values. The total returns series and prices were converted to sterling which assumes long term parity between individual domestic currencies and sterling. In many cases companies were deleted from the sample owing to either data inconsistencies or the lack of data to compute the total returns. For example, Nigeria has
234 listings yet 60 do not have data and a further 45 firms are missing one critical determinant needed for the total returns indices. Consequently the sample size for Nigeria is 129 firms.
Data: Summary statistics relating to liquidity measures
The skewed nature of West Africa's equity markets in terms of trading activity and capitalization is in Table 3 . This contrasts the mean cross section values for daily percentage zero returns, stock prices, However, the greatest degree of illiquidity consistent across all groupings of firms is in BRVM and
Ghana. Ghana has a percentage daily zero returns of over 77% for the overall market that decreases to 72.24% for the top 5 firms, while BRVM is the most illiquid market with 89.65% for the overall market and 80.23% for the top 5 firms, demonstrating the severe price rigidity in these markets.
Table 3
Correlations between the key variables affecting the bid-ask spread and liquidity are in Table   4 , and given the different magnitudes the Spearman rank correlation is used. In addition to the bid-ask spread and the two liquidity measurement constructs, turnover and the Amihud variables, price, daily price return volatility, traded volume, and market capitalization measures are used as control variables following (Stoll, 2000) . Traded volume is significantly positively correlated to market capitalization in all markets except BRVM. The BRVM is also unique in having a positive correlation between stock price and market capitalization, that is, large stocks have higher prices as expected. In terms of the liquidity measures, the Amihud construct is highly positively correlated to the bid-ask spread in
London and Paris while significantly negatively correlated to both market capitalization and traded volume for London, Paris and Tunisia. This is expected as any trading activity in stocks that are generally less traded and have lower market capitalizations consequently has a higher impact on price.
Counter-intuitively, BRVM and Morocco traded volumes have positive correlations with the Amihud measure indicating that more highly traded stocks have greater impacts on price, although this may be an effect of severe illiquidity in these markets. The turnover variable is positively correlated to traded volume in Morocco, Tunisia and BRVM indicating that increased trading volume leads to higher values of turnover in line with the volume-based focus of this liquidity measure.
Table 4 III. EMPIRICAL MODELS
This section considers the following three models:
IID model: Unconditional asset allocation
This strategy is considered unconditional as it implies that there is no other information relevant for forecasting the next period's price other than the previous price. The expected returns are modelled as a rolling window of the mean returns over the previous 12 months. However this method does assume that the best forecast of the equity returns is its past average. This is consistent with the random walk with drift and assumes the time series is weak form efficient. The 12 month rolling window is extended for the calculation of standard deviation, variance, and covariance estimates. This is defined ( ),
where μ and Σ are matrices of constant parameters. Recursive rolling window estimation is necessary for μ and Σ to generate vectors of sample means and covariances.
GARCH model: Conditional asset allocation
As discussed in Bollerslev (1987) , there is evidence that the change in prices and rates of return are approximately uncorrelated over time, but characterised by tranquil and volatile periods. This study takes the conditional mean as being dependent only on its first order lag and a constant, (5) with a GARCH (p, q) model for the conditional variance:
where (5) and (6) that there is a tendency for large (small) residuals to be followed by other large (small) residuals but of unpredictable sign. Equation (7) says that the value of h t depends on past values of shocks (the q moving average terms), which are captured by the lagged squared residual terms, and on past values of itself (the p autoregressive terms) that are captured by lagged h t terms. Bollerslev (1987) allows assumptions concerning mildly leptokurtic conditionally normal errors to be relaxed, and an adherence to conditionally t-distributed errors. This gives the GARCH model greater flexibility with financial time series with very fat-tailed distributions, which are typical in emerging market time series.
Size and Liquidity Augmented CAPM
Following the three-factor CAPM model of Fama and French (1993) plus the recent work of Martinez et al (2005) and Shum and Tang (2005) , this paper modifies the augmented factors to take account of size and liquidity effects by capturing anomalies across the cross section of stock returns that are particularly prevalent in emerging markets. The construction of the market variable is complicated by the lack of appropriate regional benchmarks in the Sub Saharan African region overall and as a consequence is chosen to be comprised of the universe of all sample group markets. In addition to the market excess returns, the model is augmented by the excess returns attributed to size (SMB), and the excess returns attributed to illiquidity (ILLIQ) and applies this model to a unique sample group of North and West African markets.
The three factors within the three-factor CAPM can be stated as the expected return on a risky portfolio p, in excess of the risk free rate E(R p ) -R f is a function of (i) excess return on the market portfolio, R m -R f ; (ii) the difference between the return on a portfolio of small-size stocks and of large-size stocks, SMB; and (iii) the difference between the return on a portfolio of high illiquidity stocks and of low illiquidity stocks, ILLIQ. Therefore, the expected excess returns on a portfolio p of emerging market stocks can be written as
The equilibrium relation of the Fama and French (1993) 
where the variables are described above and ε p, t is an iid disturbance term. In all cases, unconditional and conditional, simple mean-variance optimised minimum variance portfolios were formed following the techniques outlined in Harvey (1994) and Jackson and Staunton (2003) .
IV. RESULTS
An assessment of the ability of liquidity measures to explain total costs
A more direct measure of association between the liquidity constructs and control variables, as defined in Stoll (2000) , is provided through cross sectional panel regressions in Table 5 . Interestingly, the control variables, namely price, volatility, traded volume, and capitalization or size, are consistently statistically significant in the London and Paris markets. Thereafter, traded volume is significant only in Morocco and occasionally in Tunisia. Although the turnover liquidity construct was statistically significant in explaining total trading costs for London, Paris and Tunisia it had little impact on the overall explanatory power of these models compared with the Amihud measure. The coefficients for the Amihud variable also have higher values and a larger and more obvious association. However, while explanatory power was highest in the two European markets, greater than 60%, in Morocco and BRVM it was between 30% and 35% and Tunisian less than 10% indicating that none of the variables have a major impact on Tunisian total trading costs or liquidity.
Table 5
Summary statistics relating to size-liquidity sorted portfolios Descriptive statistics for all nine size-illiquidity factor sorted portfolios and the zero-cost SMB and ILLIQ portfolios are in Table 6 . The average mean returns increase considerably from large to small size stock portfolios. This is also reflected in the measure of volatility, where standard deviations increase dramatically from larger size firm to smaller size firm portfolios. Average returns in small size stock portfolios tend to be more risky than in larger stock portfolios, but also have higher potential returns. However the negative value of the mean of the SMB indicates the likelihood of a reverse size effect from that in Fama and French (1993) where returns steadily decrease as stock size increases.
Although there is little difference between the low and high liquidity portfolio means, there is an increase in volatility from low illiquidity to high illiquidity stock portfolios. Even in a less liquid market this result is expected since the impact of sudden erratic order flow on stock prices reflects significant adjustments in value where there is occasional trading activity.
London and Paris stocks dominate the large and medium size sorted portfolios while Nigeria dominates the medium and small size portfolios. Furthermore London stocks tend to be concentrated in the low illiquidity sorted portfolios while Parisian stocks congregate in medium and high illiquidity portfolios. Nigerian small size stocks tend to be low illiquidity while those of medium size are high illiquidity. In contrast, Moroccan and Tunisian stocks tend to be small, with only a few medium size, and concentrated in high illiquidity portfolios.
Table 6
Generally these results are intuitive as London is a highly liquid international market and the stocks are from the FTSE100 index in terms of size and liquidity. Parisian stocks belonging to the CAC40 index, are also large but from a less liquid market than London. Nigeria has a wide range of capitalizations but in contrast to the European markets is smaller and much less liquid, while the firms in the Francophone markets of Morocco and Tunisia tend to raise less capital through stock markets, and hence have lower capitalizations and sizes. Table 7 reports the results from the grouped pooled regression on all nine size-illiquidity sorted portfolios. The Jensen alpha, α p , from the one-factor CAPM is significantly different from zero in all cases with the exception of the small size-low illiquidity and medium size-medium illiquidity portfolios. In contrast, the Jensen alpha from the three-factor CAPM is not significantly different from zero in every case except for three portfolios: medium size-medium illiquidity, medium size-high illiquidity, and big size-high illiquidity. This is indicative of an overall improvement in performance of the three-factor model in contrast to the simple CAPM as the non-significant alpha terms infer little segmentation between the portfolios and the aggregate market portfolio. The estimated coefficients on both the market excess return (β p ) and the illiquidity factor (H p ) are large and significant in almost all cases. Those on the size factor-mimicking portfolio (S p ) are smaller in the majority of cases and are only significantly different from zero in the large or small-size company portfolios. The coefficients on the large-size portfolios are negative as well as being highly statistically significant. The negative sign on the large-size portfolio betas indicates that large firms' returns decrease when the size premium increases, which is the opposite for small firms. This behaviour is not expected and is indicative of a reversal of the documented "size effect" that effects the valuation of smaller firms (Martinez et al, 2005) . It is also a feature of an extremely heterogeneous universe of stocks, where there are considerable differences between the firms that comprise the FTSE100 and Paris CAC40 indices and those listed on the much smaller and highly illiquid markets emerging markets. This is the opposite of what would be expected and does not provide investors with good hedging opportunities.
Performance of traditional CAPM against three-factor CAPM
Thus, as with the results for the small-size portfolios, a different valuation method would be needed to price very high illiquidity stocks and firms accurately. The estimated coefficients on the illiquidity factor-mimicking portfolios are negative for low and medium-illiquidity portfolios indicating as expected that more liquid firms experience a decrease in expected returns when aggregate market illiquidity increases. In general, the coefficients on the low-illiquidity and medium-illiquidity portfolios are negative, as one would expect, with firms paying lower returns when the illiquidity variable increases. However, the coefficients on the high-illiquidity portfolios are positive indicating that these companies pay higher returns when the illiquidity measure increases. The increased explanatory power of these models illustrates that the augmented CAPM is appropriate for highly illiquid markets. This is a very important result in the context of emerging markets, as the vast majority of research on the original Sharpe (1964) and Lintner (1965) CAPM is confined to developed markets.
In the Table, (3)] is the result from regressing the size and illiquidity augmented three-factor model on excess returns. In all size and illiquidity groups there is substantial improvement, in many cases by more than 100%. This provides further evidence that in a broad, market-wide context that considers stocks from all countries in this sample, the model has a good fit and the size and illiquidity factors are significant across the entire group.
Table 7
Modelling country portfolios and cost of equity estimation Table 9 reports estimates of the cost of equity calculated from the expected returns from each country regression. It should be noted that the market portfolio used is restricted to a sample of largely small and illiquid African markets, composed of very small and volatile firms and consequently London and
Paris are the only markets that are truly liquid and comprised of large firms with a low cost of equity.
In contrast, the high cost of equity for the African markets is used as the discount factor and applied to future cash flows in project valuation. The cost of equity is calculated from the annualised combination of the total risk premium, which is the sum of market, size and illiquidity premiums, with the 1 month UK Treasury rate a proxy for the risk free rate.
Tables 8 and 9
Average Returns in London and Paris: The London and Paris markets are highly developed with internationally recognised standards of corporate governance and regulation. Table 8 shows the explanatory power of the three factor model in both cases is good with adjusted R 2 terms in excess of 90%. Equally the Jensen alpha, α p terms in both cases are not significant at the 99% confidence level.
The cost of equity in Table 9 is lower for London (4.04%) than Paris (9.19%) indicating that listed firms in the former market benefit from higher regulatory standards despite the higher fixed auditing costs from regulatory compliance.
Average Returns in the Moroccan and Tunisian Markets: These two North West African markets have the highest levels of regulation and corporate governance in North Africa. However, despite all coefficients of the three factor model being significant at 99% confidence (Table 8 ) and the Jensen alpha, α p , term in each case being not significantly from zero, the explanatory power of the models (0.2907 for Tunisia and 0.4418 for Morocco) are the lowest of the sample countries. The cost of equity shown in Table 9 for Tunisia is 12.53% and 18.62% for Morocco.
Average Returns in the Nigerian Market: The model has high explanatory power for Nigeria, with an adjusted R 2 of 0.8461 and a Jensen alpha coefficient not significantly different from zero. The cost of equity for Nigeria is the highest in the sample at 45.45%. This is largely due to high illiquidity caused by the lack of regulation and poor corporate governance with many firms presenting unaudited financial statements or statement prepared in accordance to Nigerian accounting rather than internationally recognised standards. This is common in a market dominated by smaller firms that have difficulty in affording the high fixed costs of employing independent auditors to perform regular and timely accounting reporting.
Performance of unconditional asset allocation strategy
The unconditional minimum variance portfolio performance results are reported in Table 10 and the recursively optimised portfolio holding weights are in Table 11 shows that in both cases the portfolios are dominated by holdings of London, Morocco and Tunisia.
Paris alongside Nigeria is held in minimal proportions. Ghana is held at a level of between 10% and 14% and BRVM is held under 10%. This infers that although Ghana and BRVM assets are held minimally owing to their mean-variance characteristics their inclusion does have beneficial effects on the overall risk-return characteristics of the overall portfolio.
Tables 10 and 11
Performance of conditional asset allocation strategy
The parameters in the GARCH only models in Table 12 that have a simple first order autoregressive term and constant in the mean equation also present problems of acceptable confidence levels. In all cases the constant term is statistically significant at the 90% confidence level. However only in the cases of Nigeria (2, 1), Ghana (3, 1) and BRVM (1, 1) are the autoregressive terms significant at the 90% confidence level. However generally the coefficients on the lagged error and standard deviation terms within the GARCH conditional volatility process are considerably less than unity implying that underlying structural breaks and associated upward bias and inefficiently estimated parameters is not a problem in this case (see an extended discussion on Integrated GARCH models in Mikosch and Starica (2004); Wong and Li (2001) ; Lanne and Saikkonen (2003) ).
Table 12
Table 10 provides evidence of the portfolio performance characteristics for the conditional models using GARCH and three-factor CAPM to model conditional means and variance-covariance matrices. Optimal asset weights are provided in Table 11 . The results from the GARCH models are Owing to the inability of Ghana and BRVM to be modelled effectively using the threefactor CAPM model due to the extreme levels of price rigidity, or illiquidity, the single portfolio constructed using this model contains all markets except these two. Interestingly the Sharpe ratio obtained from using this CAPM conditional modelling technique (1.7249) is considerably higher than those of either the unconditional stochastic drift or conditional GARCH models. In line with this figure the annual mean returns (14.38%) are only slightly lower than those obtained from the other strategies while levels of risk, or standard deviation, (1.46%) are dramatically lower. The high Sharpe ratios indicate that this conditional model infers the best risk-return related performance.
Further confirmation of the performance characteristics of the various combinations and portfolios can be seen from the loci of the investment frontiers (Figure 1 ). While the frontiers of the Anglophone portfolio (Figure 1(a) ) fit tightly together with little real opportunity for increasing potential returns the Francophone frontiers (Figure 1(b) ) have a similar profile of horizontal risk but augmented with a wider vertical distribution inferring greater opportunities to vary returns without increasing levels of risk. Interestingly the frontier loci of the aggregate portfolio excluding Ghana and BRVM (Figure 1(c) ) have greater horizontal dispersion and are less spread vertically than fort he portfolio including BRVM and Ghana (Figure 1(d) ). This provides further evidence that there are benefits for investment managers from the selective inclusion of BRVM and Ghanaian assets in portfolios. Figure 1 (e) provides a contrasting frontier loci derived from having used the three-factor CAPM for the overall portfolio excluding BRVM and Ghana. In comparing the profile of the loci to Three models are applied to the time series data with considerable differences in the suitability and benefits of each. In practical terms the unconditional iid strategy is questioned as it is only necessity for an investment manager to only be able to predict future trends on the basis of past activity, despite the intuitive appeal of this strategy and the logical results obtained. All modelling strategies show the best trade off between risk and return, as measured by the Sharpe ratio, is for the portfolio containing all market assets in addition to the small and highly illiquid Ghanaian and BRVM assets. This indicates there is some potential for smaller exchanges to attract investment in providing diversification possibilities for overseas investment fund managers. These results merit the extension of the analysis using GARCH in the construction of portfolio efficient frontiers. The frontiers that represent investment opportunities are most diffuse when formed by assets from all markets except Ghana and BRVM. In contrast the frontier for the same aggregate portfolio including assets from the Ghanaian and BRVM markets demonstrates a more vertically flatter profile with little horizontal spread. Thus, any change of asset weights results in increases/decreases in returns with only incremental increase in risk. Finally, the frontier formed from the three-factor CAPM provides the flattest vertical profile and least horizontal inclination supporting the Sharpe ratios where this modelling strategy inferred the best risk-return performance.
This study provides substantial evidence of the benefits of size and liquidity as augmenting factors in the traditional CAPM in explaining stock returns in a new application to West African stock markets. To promote growth of these markets and economic development, it is essential that policy is directed towards improving regulation and its enforcement. In Nigeria, this can reduce the high cost of equity and increase the competitiveness of the stock market and make it a cheaper source of funds than the more established local banking industry. Ghana and the UMEAO countries would also benefit from improved institutions. This is an important message to international investors as evidence from simple portfolio analysis indicates there are some performance benefits to holding small amount of assets from the Ghanaian and BRVM stock markets, despite their size and illiquidity.
There are also clear differences between the markets following French civil code as opposed to English common law. Given the better implementation of the former legal regime within these markets, simple mean variance portfolio analysis reveals advantages for investors in contrast to common law markets in the region. It appears that regulation based on French civil code is easier to implement effectively and thus more suitable for emerging and developing markets. 
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